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SUMMARY

As part of the Uniform Ration Cost System study, a computer-based menu
evzluation system was developed. The objectives of this system are:

. . To provide a tooi for evaluating various food al lowance and costing
3 concepts;

2. To provide a means for maliyzing cyclic menus for cost, nutrition,
and food preference; and,

3. To examine the concept of using an entire menu as thu bas's for a
food cost index.

| it e

A standard set of recipes, the Armed Forces Recipe Service, along with
Federail Supply Cataiog food item information (Group 89) have been automated
for rapid access and computational ease. The system can anaiyze entire menus
or a meali-by-meai and day-by-day '.asis, as weil as perform evaiuations of the
! recapitulation of any menu. The rlexibility of the system aiiows for the
{ ) analysis of "standard menus" and iocal Instaliation menus.

A commo. data base has besn developed that can be accessed with the
deveioped computer software to provide cost, nutritional, and preference
information on the recipes availabie in military food service systems. This
system represents a working exampie of the application of computer software
to food service operations and could become the basls for a iarger food
sarvice information system providing assistance to food service management in
the menu planning and food costing operations. The system aiso has applica-
b!lity in current and future _spartment of Defense Food Ressarch, Development,
Testing, and Enginsering Programs, particuiariy in the areas of nutritionai
Intake studies, menu evaiuation studies, and related food service system
studies.
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INTRODUCTI ON

During Fiscal Year 1974, the Operations Research/Systems Anaiysls Office
conducted an Investigation aimed at developing a Uniform Ration Cost System
(URCS) under Task 0l of Project No. 1T762713AJ45, Identlfication of Existing
feeding Systems, System Components and Alternatives, of the Department of
Detense Food Research, Development, Testing and Engineering Program. The
objectives of this effrnrt were to develop and evaiuate a ration cost system
which would be direct! : related to known consumer requirements, inciuding the
derlvation of a supporting method for the computation of a irecommended Basic
Daily fFood Ailowance; to define a more flexible food service management
system which wouid be more responsive to teeding requirements in military food
service and to Innovations and new technology in thz food and food service
fields; and to develop effective procedures for a cost-tanefit evaluation of
such proposed changes In food service systems. included within these major
tasks was 3 sub-task to develop a data base and computer software system that
could be used for several purposes:

I. The analysis of preplanned cyclic menus for cost, nutrition, and
reiative response to stated consumer food preferences.

2. The evaluation of dlfferent levels of feeding within the military
and selected industrial food service systems.

3. The evaluation of new ration cost system alternatives, including
the examination of new alternatives to the derivation of a food cost index.
A system that can easily analyze a whole menu for cost, nutrition, and food
preference could also be used to generate the best menu from a food praference
viewpolnt. The recap of this "best" menu wouid then be a food cost index.

This report documents the computer system and presents the appllications
within the Uniform Ratlon Cost System Program. The report has been divided
into two sectlons: SECTION | - GENERAL SYSTEM DESCRIPTION is an executive
sumary of the computer software capabilities and SECTION |1 - SYSTEM
DOCUMENTATION is programmer/user oriented. StCTION | presents a summary of
the system with emphasis placed on the products that can be obtained, while
SECT1iON )i contalns a more detailed discussion of the system programs, flles
and data base construction.

The Service Requirement ldentiflication is USN 2-1, Uniform Ration Cost
System,

vl




SECTION

GENERAL SYSTEM DESCRIPTION




SYSTEM OBJECTIVES

The primary objective of the Uniform Ratlon Cost System (URCS) program
was to Jevelop a uniform food aliowance and cost system that was more respon-
sive to consumer preferences and changing Technology. The Improved food cost
svstem would include @evelnpment of an Improved food cost Index (FCl) *.hich would
be used to compute the basic Jaily food allowance fcr the military enlisted
person.

Several other sub-tasks within the URCS program were initiated to develop
and evaiuate alternative approaches to the determination of the basic a'lowance
and the mothods of computing its monetary vaiue. There were numerous alterna-
tives that came under examination and are al. documented In other reports from
‘hg 75 program

At an eariy stage in the URCS program a requirement was initiated to
deveicp a8 computer software system tou provide a quantitative basis for eval-
uating alternatives 10 ald in the selecrion of a preterred approach fo the
basic foud altowance and cost computation. The objectives of this computer
system were:

{. To develop an efticient evaluation system with an assoclated data
base that would be used to evaluate alternative concepts for the basic food
ai jowance.

2. To consolldate all the available data relative to food item cost,
nutritional values, and fcod preference Into one system.

3. To design and devel!op an operating system ‘hat could becoms the
basis tor a new ration cost system and food planning management Information
system within DoD. This new sys?em wouild allow DcD Yo consider the alternative
of using an entire menu as a basis for a food cost Index.




SYSTEM OVERVIEW

System Appiications

within the URCS program specific applications for the system were generated.
initiai!ly there were throe appilcation areas where the system was empioyed.
The first was the deveiopment of menu evaiuation techniques that wouid generate
cost, nurition, and preference ratings of menus entered into the system. The
sacond ma or apo.icatior area encompassed the techniques used for the analysis
of tood consumption and food cost Indices for cost and nutrition. The deveiop-
ment of new techniques to measure total menu preference comprised the third
appiicatrtiorn area. The effort undertaken in thls iast area is documented in a
separate URCS report, "A System for the Preterence Evaiuation of Cvclic Menus,"
U.S. Army Natick Laboratories Technical Report 75-46-OR/SA.

witnin this report the discussions will be iimited to the first two of
the above appiication areas even though other applications and "spin-ofts"
from the system are constantiy ajpearirgy in the course of other ongoing
research projects. The sections that foliow present the dafa base design
considerations, the two functionai areas within the system, and the systom
reports designed for the appiications mentioned above.

Design Considerations

The system was developed at U.S. Army Natick Laboratories on a UNiVAC
Mode! 1106 Computer. Emphasis was placed ¢n developing the requirements of
the system and then designing the file structures and operating software tc
meet these requirements. The primary computer language used was COBOL since
file manipulation was the major consideration. The data fiies were maintained
on mass storage wlth random access search techniques empioyed.

Oata Base

The data base Is structured to prcvide for efficient retrieval of infor-
mation and includes two hierarchal levels and two distinct formats of data
presentation.

A schematic cf the three major tiles comprising the data base, (1) Detaii
Recipe Ingredient tile, /2) Master Food !tem file, and (3) Master Recipe fiie,
is shown In Figure I. Atter files (1) and (2) ame created from data on card
decks, the Master Recipe fiie is generated by an updating program. The two
ieveis of detail maintained within the *3ta base incliude ‘he summady levei
data in the Master Recipe file and the detail ingredieni data in the Detail
Recipe ingredient file. Data is indexed and stored by individual food item

A
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(e.qg., "beef, ground") in the Master Fcod Item file, and by recipe number and
name {e.g., L0220-"beet stew'") in the Master Recipe file. The data stored
and updated within the data pase include:

i. For each individual food item:! food item name, federai stock no.,
cost/pound, date ot latest price change, unit of issue (conversion factor),
nutrient vaiues/pound,2 and food ciass designation. (See Table 3 for Food
Class Listing}.

2. For each recipe in the svstem: recipe name and recipe number from
the Armed Forces Recipe Servl".e,3 portion size, cost/portion, nutrient values/
porticn, and prefarence ra*ings (hedonic & trequency values).

System Funcrioral Areas

The system as designed and deveioped Iis segmented into two functlona.
areas tor ease ot data handiing and to effect a more eit .clent operation.
The two tunctional areas are (1) file maintenance and upuating programs and
(2) meny and food item analvsis programs.

The ti1le mal~tenance programs create the three major fi'!es and Include
rout ' nes to update them as required. Fiqure | shows the flow of Information
in this functional area.

The second functlonal area includes all the menu and tood item analysls
programs employed in the URCS program. Systems flow diagrams for these pro-
grams are shown In Figures 2 and 3. These show the system input, the files
acted or.,, the functions performed, and the system output for the major programs
within the analysls section,

I. Data obtained trom Federal Supply Catalog, C8900 - SL.

2. Nutrlent values inctude Food Energy, Protein, Fat, Calcium, ltron, Vitamin A,
Thiam:ne, Riboflavin, Niacin, and Ascorbic Acid, which are contalined in
Defense Suppiy Agency Handbook i338.1, Composition of Foods lJsed by the
Armed Forces, May 1964.

3. Contained in tha2 following publications: Army Technical Manuval 10-412;
Navy Supply Pubsiraticn 7; Avr Force Manual 146-42; Marine Corps Order
P10110.16B.

4. Data obtained trom Meiseiman,H, L., et al., The 1971 Fort Lewis Preference
Survey, U.S. Army Natick Laboratories, Natick, MA, TR 72-43, January 1972,
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SYSTEM REPORTS

The primary reports generated with the system are shown under the heading
"System Output" In Figures 2 and 3. For each program in the system a brief
description of the reports generated and a sampie page of the outputs wili be
presented.

Menu Analysis Program (Flgure 2)

This program generates flve separate reports for the menu5 that Is entered
as input:

I. Dally Cost Report (Figure 4) gives the calculated reclipe costs, per
portlon meal costs ana day-total costs per 100 customers for each menu submitted.
As shown, actuai costs are a function of the issue factor which expresses the
percentage of customers who, based on past experiences, will select the particular
menu item.

2. Dally Nutrition Report (Figure 5) presents the calculated vaiues of
ten nutritive components for each reclpe based on |00 customers and the day-
total nutritive values per person for each menu submitted. Any nutritional
deficlencies for the day based on The Surgeon Generai's Daily Dietary Allowance
are printed out,

3. Daity Preference Report (Figure 6) gives the recipe, preference rating,
the arlthmetic average preference rating for each meal, and the average of the
three meal preference ratings, all based on the Y-point Hedonic Scale for each
menu submitted.

4, Summary Cost Report (Figure 7) shows the day-total cost for all days
submitted.

5. Summary Nutrition Report (Fligure 8) presents the day-total nutritional
values for all days submltted.

Menu Category Analysis Program (Figure 2)

This program generates the Menu Category Analysls Report (Figure 9)
which presents atl the reclpes in the system sorted by menu category and
ranked from high to low cost per 100 portlons. The hedonic and frequen:y
preference ratings for all reclpes are aiso printed.

S. Tabte 6 presents the menu card format and Appendlx B describes a sample
run stream.

6. Army Regulation 40-2%, Navy BUMED Instruction 101103.D, Air Force
Reguiation 160-97, dated 10 August 1972,
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NATICK LABS= PREFERENCE ANALYSIS
UNIFORM RATION €OST SYSTEM

DAY=MEAL RECIPE RECIPE NAME PREFERENCE
COVE  NO RATING
031 100500 FRESH BANANAS 6.71
031 101900 CHILLED ORANGE JUICE T.42
031 200010 A LA CARTE MENY 7.5
031  L00200 BAKED BACON SLICES T.21
031  L08800 GRILLED SAUSAGE LINKS 6.77
031 600010 HOT OATMEAL 5,82
! OVERALL PREFERENCE RATING 4.1
: AVERAGE PREFERENCE RATING 6.8%
032 P02420 PEA SOUP 4,08
032 601000 CRACKERS 8,09
? 032 L08000 PORK CHOP SUEY 5.69
g 032 L13200 TURKEY POT PIE 6.19
032  QO5440 ORBRIEN POTATOES 6.78
032 E£00510 STEAMED RICE 8,71
032 701050 BUTTERED CARROTS 5.53
032 700100 BUTTERED wAX BEANS 5,31
032 M03200 LETTUCE SALAD 6,83
032 M07000 THOUSAND TSLAND DRESSING 6,42
032  M02710 JELLIED Pi:AR SALAD 8.87
032 502050 SALAD DRESSING 6.12
032 6003500 CHOW MEIN NOODLES 5.00
032 Q02930 PINEAPPLE UPSIOE DOWN CAK 6.41
032  H00230 BROWNIES 6.65
032 02000 ASSCRTED BREADS 5.82
032 604000 BUTTER 5,00
032 00500 COFFEE 6.36
032 608000 MILK 7.85
: 032 608500 TEA 8,41
OVERALL PRFFERENCE RATING 118,10
AVERAQGE P #F"ENCE RATING 5.90
033  L00500 ROAST BEEF 7.3
033  L06%00 BAKED HAM 6.80
033 001700 CREAM GRAVY 5.00
033 Q07710 PAPRIKA BUTTERED POTATOES 7.00
033 Q01700 LYONNAISE CARROTS 5.37
033 01800 CAULIFLOWER AU GRATIN 4,08
033 700400 SIMMERED BLACKEYE PEAS 4,66
033 702550 BUTTERED MIXEN VEGETABLES 5.96
033  MO4800 TOSSED VEGETABLE SALAD 6.22
033 502000 FRENCH DRESSING 6.27
033  M01800 GARDEN COTTAGE CHEESE SLD 5.07
033 606100 SHEFBET 6,29

033  H02600 REFRIGERATOR COOKIES S.16 -
033  D03350 SAN ROLLS To46
033 604000 BUTTER 5,00
033  €00500 COFFEE 6.36
033 608000 MILK 7.85
J OVERALL PREFERENCE RATING 101,84
1 AVERAGE PREFERENCE RATING 8.99
DAILY AVERAGE RATING 6.24

Figure 6. Dally Preference Report - URCS
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kecipe Requiremert Program (Figure 3)

‘n:s proqiam ps/oduces the Recipe Requirements List report (Figure 10}
trom the irput menu suom tled. 'he cumulative i1ssue tacror is the sum ot the
issue tac*ors ca.;ed tor by the input menu, and the trequency is the number
of times a particular recipe appears in the menu.

Menu Recap Frogram Figure >/
Two raports are Jenerateo tor the input menu:

i. RECAP Cost Araivsis Report (Figqure 11) presents the total costs
and average da.:. Cost per 100 portions for each ingredient (tood item)
generated trom the recap.tulation ot the menu submitted with the issue
factors calied tos

2 ReCAP Nutritior An2,ys.s Report (Figure 12) presentc the nutritionai
values per i00 portions of the ingredient iist generated trom the recapituila-
tion o the menu submitted.

Per person vajlues tor both cost and nutrition are presented at the end
o!: these two reports.

glper System Products

Food Utiiization Reports - The anasysis ot tood utliization data shown
in Frgure : has been tullv documented in a separate report, "Patterns of
Focd Utilization in the Department ot Defense," U.S. Army Natick Laboratories
Technical Report, TR-65 -OR/SA.

Food Preterence Reports - Severai other sub-tasks within the URCS program
involved araivses using food preference data. Of these, two that utiiized
the URCS comruter system were: (i) the correlation of recipe costs to hedonic
and trequency preference values, and (2) a system for the preference evaluation
of cyclic menus,
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NATICK LABS
URCS RECIPE REGUIRENENTS LIST

RECIPE CUNULATIVE FREQUENCY
NUNBER ISSUE FacToR

J002001 «500 1
JOosCOo1 «300 1
JOCe101 «500 1
J00S001 «500 1
JC£o7001 1.000 2
J008101 1.000 2
J008s201 «500 1
J010001 2.000 L ]
JO16001 1.000 2
J020301 «500 1
JO206sC1 1.000 2
J020S01 «500 Y
JOzT001 ~S00 1
Joz2r101 +S00 1
Joz27901 «S00U 1
J028001 1.500 3
Kogp210} 1.000 2
K003001 1.500 3
X00S101 1.500 3
Koosont 1.000 2
Xco%001 1.0C0 2
X013001 1.500 3
Kot6101 1.500 3
L002001 17.00C 22
L003001 S.50C 11
L 005001 3.000 6
Loor101 3.000 6
L007501 %.000 L]
Looreol 4,000 L ]
L008301 500 1
Loosoct «500 1
1009101 1.500 3
Loo%201 1.000 2
L00%301 1.500 3
Lo12101 «500 1
L013001 <500 1
Le1scol oSNC 1
L016001 1.500 3
Lo1r7c01 «500 1
Lo19001 «500 1
022001 1.000 2
Lo23001 500 1
Lo2s5cot 2.C00 L ]
L02%001 2.000 8
LO2e0101 +«500 1
L030101 1.500 3
L030201 «500 1
L 035001 2.000 8
L035S501 «500 1
L037001 1.500 3
Lo3scO1 2.0C0 L]

Figure 10. Recipe Requirements List Report - URCS
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SYSTEM NARRAT | VE

The URCS computur system was designed and developed with two separate
tunctional sections, each containing several programs. These sections are
f1ie maintenance and upoating, and menu and food item analysis. Figures i,
2, and 3 in Section | provide the conceptlonal flow of data in the zystem,

File Main‘enance ana l.paating Section

This section builss and updates the three system flles: (i) Detalil
Recipe Ingredient file sDREC-iNGD),7 {2) Master Food Item tile (MSTR-iINGR)
and, (3) Master Recipe tile (MSTR-REC!PE). The programs Inciuded wlthin this
section are File Malntenance (FMDi) and Update (UPDT).

Program FMDI builds and updates the Detail Recipe Ingredient flle on
mass storage The input data is the complete set of recipes from the Armed
Forces Recipe Service, coded on cards for entry into the system. The basic
card deck was obtained fr-m Dietary Programs Otfice of U.S5. Army Troop Support
Agercy, Fort Lee, Virginia.

Program UPDT buiids and updates the two other major files. Initlaliy
it converts food item name, cost, and nutritionai data from cards to the
Master Food item fiie on mass storage. MSTR-INGR aiong with DREC-INGD are
then combined to generate the Master Reclpe fiie (MSTR-RECIPE) which contains
the cost, nutritlonal, and preference summary data for each recipe In the
system,

Menu and Food item Analvsis Sec?:on

Within this sect : - «usana s, flie sortings, and report genera-
tions are accomplished. incirc arc tour programs in this section: Menu
Analysls (MENU), Menu Category Anaiysis.(CATA), Reclpe Requlrements Analysis
(RPA}, and Menu Recap Anaiyses (RCPI).

FProgram MENU accompiishes the recipe level evailuations and analysis.
Menus are Input in card torm, and ~ost, nutrition, and pretor-ance reports
are produced for each meal and davy. The issue factor tor . ec »a can
take on any value f-om O to 999 by placing the desireda nun. n i .aout
card., The standard recipes are in uynits of 100 portions, i iRk=xkCIFE is
the oniy tiie accesse? hy this program,

7 A compiete ilst of system codes is tound in Appenuix A znd sample run
streams a~e conta:ned in Appendix B.
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Program CATA sorts the entire Master Recipe file on a two digit code,
*he menu cateqory, rank orders the recipes in each category from high to low
cost per portion, and p-.nts outrelated hedonic and trequen.y preference data
within each rateqorv “ats ot high preferenre recipes are generated by the

use ot a preterence parameter card that contains a cut-ott hedonic rating that

de:etes a': the recipes heinw this value.

The next two programs  RPA and RCP(, provide the abiiity to anaiyze
input menus at the inqredient ievei and cenerate the tnod item requirements
tor the respective menu. Program RPA converts the menu to be analyzed into
a recipe reguirsments list For rthe menu cycle under anaiysis a listing ot
ail urique recipes along witk the cumuiative issue factor and the total tre-
quency zailed tor is generated. This vields a simplitied form of the recipe
trequency chart used by menu pilanners. The maior function ot this proaram
le to edit the recipe intormation tor the menu recap program.

Proqgram RCFI takes the output trom Program RPA, the reclipe requirements
lict, and generates cost and nutritional reports tor ail the fooa items
reocuired by the .nput recipes. Program RCPI a:cesses two other tiies, DREC-
INGD and MSTR=-INGR, as the reclpes are transiaved into poundage amounts for
each required food |tem.

System Environment

The programming language for all the programs is American National
Standard COBOL and was developed on a Unlivac Model (106 (with an Exec-8
operating system) at the U.S. Army Natick Laboratories. The operating con-
ditions for the major programs are contained in Table I.

TABLE |
PROGRAM REQUIREMENTS - URCS COMPUTER SYSTEM

PROGRAM CORE DiISK AREAS RUN TIME INPUT OUTPUT
REQUIREMENTS (min:sec) MEDIA
FMD: 36K 5 track G:34 CARDS disk=-tile
print-tile
UPDT 36K 5 track 2:47 CARDS disk=-file
print-fiie
MENU 36K 5 track L:I5% CARDS print rpt
CATA 36K 5 track 0:32 /A print rpt
RFA 36K 5 track 0:05* CARDS dgisk=-fite
p.int opT
RCPi 36K 5 track 0:56* N/A prin* rpt

*Sampie run times tor processing 42 days ot menu ipput cata.
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Flie Maintenance & Updating Programs

The Fiie Maintenance Program (FMDI) and the Update Program (UPDT)
develop and update the three system files:

I. Detall Recipe Ingredient File (DREC-INGD)
2. Master Food Item File (MSTR-RECIPE)
3, Master Recipe File (MSTR=INGR)

All of the data elements utillzed In these fiies are input in card form
and consist ot the following:

Armed Forces Recipe Service Master Deck
Food |tem Nomenclature Master Deck

Food Item Price List Deck

. Nutritional Data Deck

BN -

Record iayouts for the three files and card iayouts for the source decks
are found in the next Section, SYSTEM INPUT AND FILE DESCRIPTIONS.

The functlions of FMDI and UPDT are: (1) to initially create the desired
files on mass storage, and (2) to reflect any changes in the source data in
the appropriate flles. Flgures 13 and 14 are the functioral flow diagrams
of FMDI and UPDT.

Initial Creation ot F.'c~ - The first step performed by Program FMDI
places the Armed Forces Recii: Service Master deck on mass storage. This
flle (DREC-INGD) contains all inc recipes and the ingredient formuiations
avallable in the system.

The next step develops and maintains the Master Food Item file (MSTR-INGR)
on mass storag::. Th.s file is made up of elements from source decks 2, 3, and
4 above. The tirst segment of Program UPDT accompllishes thls and is shown in
the upper portion of Figure 14,

The last step in the file creation merges DREC-INGD with MSTR-INGR to
generate elements necessary in the Master Recipe file (MSTR-RECIPE). The
procedure presented schematically in the lower section of Figure 14 is the
foilowing:

I. The Detall Recipe/Ingredlent file (DREC-INGD) Is the basis from which
the summary data is generated. Fot each ingredient of each reclpe a four
digit food item code Is used as a key to access the corresponding record in
the Master Food Item file (MSTR=INGR).
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Armed Forces
Recipe Deck
<> o
desirad changes
DREC - INGD to file
file
(Disk Storage)

~

FMDI

File Maintenance
Program

<>

DREC — INGD

file T
(Updated)

(Disk Storege)

\__/

X/

To Update Program

FIGURE 13. FILE MAINTENANCE PROGRAM -
FUNCTIONAL FLOW DIAGRAM

(printad output)
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Food item

Nomenclature
Deck
—
Food item
Price List Deck
Original decks
GR Food Item or desired
Msmﬁ; i Nutitional Deck changes

(Disk Storage)

Updated
MSTR - INGR

(Disk Storage)

DREC — INGD
fite

(Disk Storage)

MSTR — RECIPE Mm:;dm
s (printed output)

{Disk Storage)

FIGURE 14. UPDATE PROGRAM — FUNCTIONAL FLOW DIAGRAM
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«. tor each ngred.ent within @ recipe all the data elements from the record
in MSTR=-INGR are p.aced n 3 work area

3 When @ JOmC.ete "e”.pe 'S UeaC N0 the work area the uvata elements con-
1ain.ng nutrit.00 and cos* nrormat,on are summed to create recipe cost and
recipe Nut~i7.0nd va:.es

4 This summary gata at the rec.pe levei, as weil as other descriptive
informa*ion, :s extracted to torm records 'n the Master Reclpe tile (MSTR-
RECIPE) ma:intzined on mass stcrage.

Filte updatina - The three fi:es DREC-INGD, M TR=-INGR, and MSTR-RECIPE
may require upadates such as price changes, now reclpe .. mulations, recipe
addltions or deietions, o new tood !tems. The URCS System has the foliowing
three ciasses Or upgating procedures,

1 Ciass . Update=-Deta: Recipesingredient ri'e Changes. - This occurs
when the formuiation of a standard recipe is modified or when @ new recipe is
aodea to the system ot standard recipes. Program FMDI merges the ingredient
change or new recipe (in card tormat: with existing Detali Recipe/ingredient
tile, either replacing the "oid" recipe tormuiation in the case of making
ingred:ent changes or entering the t:.e in the proper location according to
the new reclipe number (:.e , L0091 wou:id be placed airectiy atter the last
record ot recipe L0090 There 1s no set scheduie when these changes couid
ozcur; for exampie, the changes in recipes would be batched together ana posted
into the ti1ie in 3 timelv manner.

¢ Class :i Upgate-Master tood item file Changes. - This update occurs
when the price of a tooa item changes, nutrlt.onal values change, or when new
tood iTems are added to the system. Program UPDT takes the updated food prices
or new food items in card torm and updates MSTR-INGR. The date of the iatest
price change tor ai: food .tems is retained within the tile.

Due to the random access tile techniques emptoved, only the cards being
changed or updated are piaced 1n the run stream tor both Class | and ||
upoates The entire source deck does not have to be resubmitted into the system
es/ery time a charge ;i Mmade.

3. Class .il Updatr-Mas:er Rec:ipe F.ie Update. - When Program UPDT makes
changes tc the Master Fcod item tiie, the entire Mas'er Recipe tile is recreated.
The option to update MSTR-RECIPE at other times can be accomplished on a selec-
tive basis FEtacn t.me tris 15 completed, tThe eiements tound in the Master Recipe
fite would ret.ect the current input source data.

Menu Anaivs:s Pragram

The Meau Anaiysis Program ‘MENU) evaiuates input menus for cost, nutrition,
and preterence parame*ers  F.gure 5 presents the tunctional flow diagram ot
Program MENU.
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MSTR-Recipe
file
‘ (Disk Storage)
\ Menu Analysis

Program

NUTR .SUMMARY
Rot.

Cost Summary Rpt.

~
Daily Pref. Rpt.

~
Daily Nutr. Rpt.

~ Printed Output
Daily Cost Rpt.

FIGURE 15. MENU ANALYSIS PROGRAM —
FUNCTION AL FLOW DIAGRAM
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input Processing - The card input to Program MENU contains the following
f>rmatted data: menu day, meal code, recipe number, Issue factor, and portion
slze desired (see section SYSTEM INPUT AND FILE DESCRIPTIONS for card |ayouts).
The menu d4ay and meai code controis the processing within the program; menu
cost and preference processing are performed on a meal basis and all three
parameters (cost, nutrition,and preference) are processed for each menu day.
As each recipe number is loaded, the MSTR-RECIPE file is searched by a random
access technique to find the matching record. Invalid recipe numbers key an
error message generated for that menu day. The issue factor can take on a
range of values from O through 999, aithough it will normally rot exceed 100
for serving 100 men. Program MENU used the issue factor as = scale on the
corresponding recipe record in MSTR=RECIPE,

Report Gene~ation = The two levels of reports generated from Program
MENU are daiiy analyses and summary reports. Figures 4 through 8 found in
Sectlon | are sample outputs from Program MENU., The first daiiy report is
the Cost Report, containing recipe costs for each recipe, Total meai cost for
each meai, and daliy cost for each menu day submitted. The Daily Nutrition
report displays the nutritional values for all the reclipes for each menu day.
Total daily per person nutritional values are also shown, along with warning
messages | f the day's menu is deficient in one or more nutrients. The Daily
Preference report presents the hedonic ratings for each recipe and the meai
and menu day averages for each menu submitted.

Two summary reports are aiso produced by MENU, The Cost Summary gives
the daily food cost for aii the menu days submitted and the Nutrition Summary
gives the daily nufritional values for ai! the days.

Menu Category Analysis Program

The Menu Category Analysis Program (CATA) used the entire MSTR=RECIPE
tile as the input deta, The recipes are sorted by a two digit menu category
code and recipe portion cost, The processing of the data is depicted in a
functional fiow diagram in Figure 16,

Sorting & Processing - The Master Recipe file is sorted by menu category
ma jor and recipe cost minor. A listing of the menu categories Is shown in
Table 2, Recipes are sorted by major category (e.g., Category 2 = Starches),
then by minor category within each major category (e.g., 2| potatoes) and
tinaily by recipe portion cost (for 100 portions) from high to low. The
reclpe portion costs In each major category (| - 9) are summed together and
the average cost is computed. Contained in MSTR=RECIPE, for aach recipe, are
oreference ratings (hedonic values) which measure the relative acceptance or
u!'slike for the particular recipe. These hedonic ratings, as weil as the
trequency preference ratings, are printed on the output report from Program’
CATA. An optional anaiysis wiil generate a subset of high preference recipes
within each category. A parameter card inserted in the front of Program CATA
will extract on'y those recipes with a hedonic rating equal to or above the
specifled value,
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Run Cards
Preference Parameter
Q card added if high-
MSTR-Recipe preference run is
File SN
(Disk Storage)
V
\‘ CATA
Menu Category
Analysis
Program
Menu Category
Analysis Report

(printed output)

FIGURE 16. MENU CATEGORY ANALYSIS PROGRAM —
FUNCTIONAL FLOW DIAGRAM
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Ak |l . .

CATEGORY |
Il
12
13
14
15

CATEGORY 2
21
22
23
24

CATEGORY 3
31
32
33
34

CATEGORY 4
41
42
43

CATEGORY 5
51
52
53
54
55

TABLE 2

MENU CATEGORIES-URCS SYSTEM

MEATS, ENTREES

Meat Dishes

Fisr and Seafood
Pasta-Main Dlsh
Casseroles, Staws, Etc.
Short Order, Sandwiches

STARCHES
Potatoes

Beans

Rlce
Pasta-Slde Dish

VEGETABLES AND FRUITS
Creen Vegetables

Yel low Vegetables
Other Vegetables
Fruits

SALADS AND SOUPS

Fruit Salads
Vegetable Salads
Soups

BREAKFAST DISHES
Breakfast Meats
Breaktast Cereals
Eggs

Griddle Cakes, Etc.
A La Carte Breakfast

CATEGORY 6 -
6l
62
63
64
65
66

CATEGORY 7 -
71
72
13
74
75
76

CATEGORY 8 -
8l
82
83

CATEGORY 9 -
9l
92
93
94
95

29
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BEVERAGES
Fruit/Vegetable Julce
Hct Beverages

Fruit Drinks

Ml Ik Products
Carbonated Beverages
Other Beverages

OESSERTS
Cookies
Puddings
Cakes

Ples

Ice Cream
Other Desserts

BREAD PPODUCTS
Mutfflins

Buns, Doughnuts, Etc.
Bread and Rolls

MISCELLANEQUS |ITEMS
Appetlzers
Condiments
Stuffing/Relish
Salad Dressling
Sauces and Gravles




Repor* Generation - A sa» »cf the Menu Category Anaiysis report is given
.n Fgure 9 The designation . . screte menu categories (Tabie 2) can be
exp. :ced or -educed without much ditficulty. The listing used in this program
was *taken ac a baseiine and can be modified !ater if desirabie.

Recipe Requ.-ements Program

The Recipe Requirements program (RPA) processes the input menu deck into
a form that is acceptable to the Menu Recap Program (RCP|). Figure |7 presents
a tunctional fiow diagram of the Recipe Requirements and the Menu Recap programs.

Program Processing - The input menu deck consists of a list of recipes for
each mea! for a'l the menu meal days submitted, a !'isting of ail the unique
recipes wou'd:be a !ngical first step in generating & recapituiation of the
input me-.5. Program RPA performs this first transiation. The program generatas
a seqg.c C:t 1,5t of ail the unique recipes along with the cumuiative issue
tactor . o *re frequency served over the menu cycie under analysis. The major
function of P-ogram RPA Is the preprocessing of input recipes for input into
Prog-am RCF . Figure 10 presented in Section i is a sampie output from RPA.

P R Y T TR

Menu Recap Program

The Menu Recap program (RCP:) generates the composite ilst of ail the food
items or ingredients required by the menu under analysls and performs a cost
and nutritionai anaiysls for evaluation.

Program Processing - Three files are accessed by Program RCPi: Recipe
Requ: -~ements List workfiie, DREC-INGD and MSTR-INGR. The sequence of events
is:

i. The workfile (WFi) bui!t by Program RPA is accessed and read into
Program RCPI .

3 2. For each recipe in the ordered,|list (WFi), the corresponding records
from DREC-INGD are accessed and moved into a second workf'le (WF2).

3 The ingredient amounts (by un.t o¢ icsue) ¢u. a - sacipe assessed are
extended by tre cumuiative issue tacto” to “*hat recipe « 0 #a2t0r was con-
*alred in WF!}.

4. The file WF2, when pu!t-, contains the ttai .c. ~ecien, ranguirements
for the menu under analysis.

5. File WF2 |s then sorted in ascending order on the 4-digit food |tem
code fcund In each ingredient record. Once sorted, the records with similar
codes are combined to form workfiie #3 (WF3).

6 The data is now in recap form and contains the foilowing Information:

food item name, food |tem code, unit of issue, and the total units required for
the entire menu.
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7. The workflie (WF3) 1s matched with the Master Food |tem flle (MSTR-
INGR} to extract cost and nutritional data. When the assoclated cost and
nut-iticnai data are multiplied by the required amounts for each Ingredient,
both ccst and nutritional reports are generated.

Report Generation - The output from thls program consists of two reports.
The first In~ludes the cost extenslon of ail items In the food Item |lst and
the average :»:ly cost for each Item In terms of 100 rations per day. The
second con’. ‘-4 the extension of the totai nutrltional values for each food |tem
and the daily average per ratlon nutiritlonal Intake. Flgures |l and 12 presented
In Sectlon | are samp:ie oautputs from RCFI.

Food Ciass Analyses - Aii *he food items withln the Master Food Item file
are classifled into one of sixteen focd classes. Tudle 3 presents a llsting of
the 16 classes. The capabillty exists to sort the output from Program RCP! by
food classes. This wlil allow analysls by the 16 food groups shown In Table 3.
Other groupings of food itemscan be employed if deslrable. It wlil be noted
that food classcs deal with "raw" food items while menu categories (Table 2)
provide sorting on individual reclpes. Thus, the two categorizatlons are, in

a sense, mutually supporting andprovide conslderable analytical detail and
flexibility.
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TABLE 3

FOOD CLASS LISTING - URCS SYSTEM

] Meat, fish, and poultry

02 Eggs

03 Milk and milk products

04 Butter, other spreads

05 Other fats, oils, and dressings

06 Sugar, syrups, other sweets

07 Cereals, cther grain products

08 Beans, and other legumes

09 Leafy, green, and yellow vegetables
: 10 Tomatoes and tomato products

I Citrus fruits

12 Potatoes

13 Other vegetables

14 Fruits other than citrus
15 Beverages

16 Miscellaneous items
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SYSTEM INPUT AND FILE DESCRIPTIONS

Input Descriptions

The input medium is cards for all the programs as the system is currently
operationai In a batch mode only. Preliminary effort piaced in deveioping a
conversational capabiiity for the system has exhibited the applicability of
the system in a real-time environment as well as in a batch mode.

Card inputs fall ‘~to two categories: (I) initial or update data for
fiie creation and maintenance, and (2) input data to be anaiyzed by the system.
The programs FMDI and UPDT deal with category (i) above with the Input source
data:

. Armed Forces Recipe Service Master Deck
2. Food !tem Nomenclature Master Deck

3 Food Item Price List Deck

4. Food |tem Nutrition Deck

Tables 4 and 5 are the card formats ot these source data decks. The decks
inciude all the required data pertaining to recipe formuiations, food [tem
nutritional data, food item price information, conversion codes for unit of
issue quantity to nounds, food and recipe classifications, portion sizes, and
food preference data.

!n the menu and food Item anaiysis programs there is only one type of
card input, the menu input deck. These cards are used by the Menu Analysis
program and the Recipe Requirements program; each record contains the recipe
number, meal and menu day codes, and the issue factor and portion size designated
for analysis. Table 6 presents the card format of the menu input deck.

System File Descriptions

The three system fiies, Detail Recipe/Ingredient file, Master Food |tem
fi'e,and Macter Recipe file a-e maintained on disk mass storage during processing.
dackup files {father tapes) are maintained in the tape library in the event of
system taiiure. A random access search technique is bui't Into the system
allowing for efficient data retrievai. The record layout for the Detail Recipe/
'ngredient fiie is identiodl to the Armed Forces Recipe Service Master Deck found
‘n Table 4. Record layouts for the Master Food Item file and the Master Recipe
file are presented in Table 7.

Input/Output Scheme

The URCS System input-output data flow is summarized in Tabie 8. The input
media is either cards or mass storage file, and the output Is either printed
reports or mass storage fi'le.
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TABLE 4

ARMED FORCES RECIPE MASTER DECK - CARD FORMAT

Recipe name card (header)

Element

Recipe No.

Sequence No. (01)
Recipe Name

Portion Size (02)
Menu Category

Food Preference Data

Ingredient cards

Recipe No.

Sequence No.

Ingredient Name
Unit/lissue Fractional Amt
Food item No.

Unit/issue Decimai Amt
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Card Col.

-5
6-7
9-33
34-35
44-45
51-57

6-7

9-33
34-41
43-46
47-50




TABLE 5

R N N VT I N s Fe—

FOOD 1TEM DATA DECKS - CARD FORMAT

A. Food |tem - Nomenclature Master Deck

Element
Food Class
Food item (Ingredient) No.
Ingredient Name

B. Food Item Price List Deck
Element
Federal Supply Catalog No.
Food |tem No.
Date of Last Price Change
Latest Price Per Lb.

C. Food Item Nutrition Deck

tlement

Food |tem No.
Nutritional Value/Lb.

Card Col.

1-2
3-6
7-3|

Card Col.

=13

16-19
21-26
28-3|

Card Col.

-4

Food Energy

Protein

Fat

Calcium

I ron

Vitamin A

Thiamine

Riboflavin

Niacin

Ascorbic Acid

Food Class No.

Unit of Issue Conversion
Factor

(converts U/l to Lb.)

14-17
19-22
24-27
29-33
34-38
41-46
48-5|
53-56
58-61
63-68
69-70

12-77
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TABLE 6

MENU INPUT DECK -~ CARD FORMAT

€ lemsnt Card Col.

Recipe No. 1=5

Issue Factor B~

Manu Day 17-18

Meal Code 19
37
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TABLE 7

MASTER FOOD ITEM FILE & MASTER RECIPE FILE RECORD LAYOUTS

Master Food Item file (MSTR=INGD)
Element

Food i1tem No.

food Class

Federal Stock No.

Food 1tem Name

Date of Latest Prlice Change

Converslon Code Unlt/lIssue to Lbs.

Food |tem Cost per Lbs.
Nutrition values
food Energy

Proteln

Fat

Calcium

lron

Vitamin A
Thlamlne
Riboflavin
Niacln
Ascorblc Acld

Master Reclpe flle (MSTR-RECIPE)
Element

Reclpe No.
Reclpe Name
Portlion Slze
Cost per 100 Portions
Nutritlion -Values
fFood Energy
Proteln
Fat
Calclum
lron
Vitamin A
Thlamine
Riboflavin
Nlacln
Ascorblc Acld
Menu Category
Food Preference Data
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Fleld Location

-4
1-8
10-22
24-5|
54-59
68-73
76-80

81-85
86-90
91-95
97-101
103-107
109-114
116=-119
121-124
126-129
131-136

Fleld Locatlion

-7

8-32
33-39
40-44

45-49
50-54
55-59
60-64
65-69
70-75
76-79
80-83
84-87
88-93
94-95
100-117
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RESULTS AND RECOMMENDAT IONS

Resuits

A computer system has been deveioped that wiil evaluate any menu for cost,
nutrition, and food preference. The system not oniy has the fiexibiliity to
aralyze menus but aiso recapituiations of menus or food item iists (i.e., the
quantities of "raw" food Items consumed by a given number of peopie over a
specified period of time). Existing recipe and food item standardization has
beern maintained, and the system thus provides the basis for a common food/menu
analysis system within the Department of Defense.

Food requirements for various recipe combinations and feeding ievels can
be generated by adjusting the Issue factors on the input menus. These changing
requlrements are refliected in menu cost, nutritionail vaiues, and total raw food
required. Other appiications within food service management, such as food cost
controi and preference evaluation of instaiiation menus, are now possibie
through the utilization of the system.

This system provides the basic framework for a new food cost system that
wouid allow the miiitary departments to conslder basing the Basic Daily Food
Allowance (BDFA) on an entire menu rather than a 50 item food cost index. The
procedure would be to develop the best menu based on preference and/or cost
conslderations and make |t the reference menu for the DoD. Under this concept,
the recap of this reference menu would become the new food cost index. The
computation of the monetary vaiue of the BDFA wouid be performed by the system
by applying the latest food price iist to ali the food items caiied for in the
reference menu.

Recommendations

I. 1t Is recommended that the development of new and diverse appiications
of the system to Department of Defense food research programs be investigated.
The desirabiiity of expanding the system to inciude other food attributes and
weight and voiume measures should be considered.

2. Further study of the total menu--food cost Index concept is recommended.
The evaluation of numerous high preference menu alternatives can now be accom-
pilshed expedltiousiy.

3. The application of the system within an operating environment shouid
be a continuing effort as the needs are developed within the miiitary depart-
ments. The functions of food production controi, menu pianning and adjustment,
and food item and recipe costing are now simpiified with the use of the
computer software.
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4. The initial step in the automation of DoD food item and recipe
Information has been accompiished. The uniform approach to food service
analyses can be enhanced by }he expansion of the system. Coordination
among the Department of Deferse agencies in the application of a standard
system of codes and procedures would support the policy of uniformity
currently being carried forward under the Department of Defense Food

Planning Board.
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Appendix A - System Codes

System Programs

; CATA - Menu Category Analysis Program

FMD1 - File Maintenance Detail Recipe/ingredient Program
MENU - Menu Analysis Program
RCPI - Recap Anaiysls Program
RPA - Recipe Requlrements Program
UPDT ~ Update Program
; System Files
E DREC-INGD - Detall Recipe ingredient File
MSTR~INGR  ~ Master Food ltem File
MSTR-RECIPE - Master Recipe File
MREQ -~ Recipe Requirements List Fiie
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APPENDIX B — SAMPLE RUNSTREAMS

File Maintenance Detail Recipe/Ingredient Progran

( FIN CARD

See Table 4 for card formats of this deck.

ARMED FORCES
RECIPE SERVICE

MASTER DECK
FMDI
CONTROL
CARDS
Update Program
FIN CARD
/ Food item Nutrition
ood Item Price List Deck
FOOD ITEMS
DATA DECKS Food Item Nomenclature Master Deck
= (See Table 5 for card formats of these decks.)
UPDT
CONTROL
CARDS
43
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Menu Anaslysis Program

T - neilin TR T

Control

Fin Card
A ———————
Menu Input
Deck Recipe Code) (Day/Med)
L0750 212
L0920 212
Q0200 212
L0290 213
L0093 213
Q0508 213
D0130 21
L0010 1

Menu Category Analysis Program

CATA
Control
Cards

V—//Optioml

44
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Al recipes called for en
Menu day 21, Meal 2 (noon).

All recipes called for on
Menu day 21, Medl 3
(evening).

All recipes called for on
Menu day 22, Med 1
(breskfast).
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Recipe Requirements and Recap Programs

RCP1
Control
Cards

(o cua

Menu Input
Deck A\//

RPA
Control
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